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INTRODUCTION 
This report summarizes findings of a national survey to determine 
aggregate soundness specifications and test methods of individual states. 
Titles of AASHTO and ASTM test methods used by the responding states are 
listed in Appendix A. The aggregate specifications and test methods used by 
each responding state, including Kentucky, are listed in Appendix B. Also 
listed in Appendix B are the materials engineers contacted in each state in 
the event further information be desired. Gratitude is expressed to all 
materials engineers that responded to the questionnaire. 
BACKGROUND 
The sodium sulfate soundness test has long been used by the Kentucky 
Department of Highways as a major quality test to determine certain durability 
properties of aggregates. Prior to 1972, the Department used a modified 
version of the standard AASHTO T-104 Standard test, "Soundness of Aggregate by 
Use of Sodium Sulfate or Magnesium Sulfate." The Department specified a 
maximum 15 percent soundness loss in conjunction with this test when using 
sodium sulfate. 
Under this specification and testing procedure, some failures were noted 
but none to such an extent to cause major problems for the Department or 
industry. However, there were difficulties encountered with the repeatability 
or uniformity of the test results. The probable reasons for the variations 
included container type, drainage techniques used following immersion, 
inadequate temperature control, length of drying period, screening techniques, 
and stock pile sampling techniques. The variations in test results eventually 
resulted in the decision to bring testing procedures into close conformity 
with AASHTO's T-104 test method. Concurrent with the change in testing 
procedures was a revision in the specification limits for soundness to 12 
percent maximum for all aggregate uses. In 1978, the specification limits were 
again changed. Soundness loss limits for aggregates used in cement concrete 
mixtures were raised from 12 to 16 percent maximum. Soundness loss limits for 
all other aggregate uses were raised to 18 percent maximum. In 1986, the 
specification limits for soundness losses were modified by special note. 
Aggregates used in Class AA concrete and bridge deck overlays may have a 
maximum loss of 9 percent. All aggregates in other concrete uses may have a 
maximum of 12 percent loss in the soundness test. Additionally, freeze/ thaw 
requirements were placed on coarse aggregates. Limestone and slag coarse 
aggregates to be used in portland cement concrete pavement or base are 
subjected to freeze/thaw testing (ASTM C-666, Procedure B) in concrete prisms. 
Sources with expansions greater than 0.050 percent are generally rejected for 
use, allowed to provide selected sizes determined from freeze/thaw testing or 
permitted to submit a proposal for production of acceptable coarse aggregates. 
Table 1 lists the soundness specifications for coarse aggregate uses in 
Kentucky. 
To determine the attitudes of other states concerning soundness testing, 
a questionnaire was sent to each state. The questionnaire asked that each 
state identify the method used to assess an aggregate's soundness and the 
soundness loss limits for the various uses of an aggregate. A question 
concerning the specification limits for shale or shale-like particles 
contained in an aggregate sample and the test method used to determine shale 
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content also was included in the questionnaire. Additionally, a question was 
included concerning specification requirements for the percentage of crushed 
particles (fractured faces) in bituminous mixes and test methods employed to 
determine that percentage. The following is the list of questions included in 
the questionnaire. 
1. What are the specifications for soundness of an aggregate used in asphaltic 
concrete and portland cement concrete pavements and bases and what test 
method(s) is used to determine soundness of an aggregate? 
2. What are the specifications for the maximum percentage of shale allowed in 
aggregates used in asphaltic concrete and portland cement concrete 
pavements and bases and what test method(s) is used to determine the 
percentage of shale in an aggregate sample? 
3. What are the requirements for the percentage of fractured faces in 
aggregates used in asphaltic concrete pavements and what test method(s) is 
used to determine the percentage of fractured faces in an aggregate sample? 
SUMMARY OF RESPONSES 
Forty-six states responded to the questionnaire, although eight of those 
responding did not respond completely. Table 2 lists the test methods used by 
each state to assess an aggregate's soundness properties. Twenty-five states 
use an AASHTO test to determine soundness of an aggregate. Ten states use an 
in-house test method, three states did not indicate a specific test and one 
state uses an ASTM test method. 
Table 3 lists the test methods used by each state to determine the 
percentage of shale or shale-like particles in aggregate. (Some states 
referred to shale as a deleterious material.) Eighteen states use an in-house 
test method to determine shale content. Eight states use an AASHTO test method 
and one state uses an ASTM test method. Twelve states did not indicate a 
specific test method to determine shale content in aggregates. 
Table 4 lists the test methods used by each state to determine the 
percentage of crushed particles (fractured faces) in an aggregate sample. 
Twenty-three states use an in-house test method while 14 states did not 
indicate a specific test method for the determination of the percentage of 
crushed particles in aggregate used in bituminous mixes. None of the 
responding states utilized an AASHTO or an ASTM test procedure to determine 
the percentage of crushed particles in an aggregate sample. 
CONCLUSIONS 
The majority of responding states use an AASHTO test method for 
determining soundness properties of an aggregate sample. Of those states using 
an AASHTO test method, more than sixty percent use the sodium sulfate test to 
determine soundness qualities. Therefore, the Sodium Sulfate Soundness Test is 
still the major test method utilized to judge the soundness of aggregates 
subjected to weathering action. 
Most of the responding states use an in-house test to determine the shale 
content of an aggregate sample. The majority of these in-house tests were 
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simple visual inspections. The percentage of crushed particles also was most 
often determined by an in-house test method. 
TABLE 1. SHALE AND SOUNDNESS REQUIREMENTS FOR COARSE AGGREGATES 
============================================================================== 
AGGREGATE 
USE 
SOUNDNESS LIMIT 
MAXIMUM PERCENT 
PORTLAND CEMENT CONCRETE MIXTURES 
Class AA Concrete and 
Bridge Deck Overlays 
All Concrete Uses Except 
Class AA, and Bridge 
Deck Overlays 
BITUMINOUS MIXTURES 
OGFC, Class A, Class AA, 
Class K, and Bituminous Concrete 
Surface under OGFC 
Other Bituminous Concrete 
OTHER USES 
Sizes No. 610 or 710 when used 
for Aggregate Surfacing, 
Traffic Bound Base, and Maintenance 
Rip Rap and Channel Lining 
All Other Uses* 
9 
12 
12 
15 
18 
12 
15 
SHALE LIMIT 
MAXIMUM PERCENT 
·------
l.O -
2.0 
2.0 
2.0 
5.0 
2.0 
2.0 
·----------------------------------
* Unless otherwise specified elsewhere in the 
plans or proposal. 
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TABLE 2: SOUNDNESS TEST METHODS 
==============~==================2=============================== 
STATE ASTM AASHTO STATE NONE 
------------------
----- -------------
Alabama T-104A 
Arizona T-104A 
California CA-214 
Colorado T-104A 
Connecticut T-104B 
Florida FM 1-T-104 
Georgia T-104-77 
Illinois T-104A 
Indiana T-104A 
Iowa Iowa 211 
Kansas KANSAS F/T TEST 
Louisiana T-104B 
Maine * 
Maryland T-104A 
Massachusetts T-104-77 
Minnesota T-104B(mod.) 
Mississippi T-104B 
Missouri T-104A 
Montana T-104A 
Nebraska T-104A NDR Tl03 
New Hampshire 
* New Jersey NJDOT A-3 
New Mexico T-104B 
New York NYSDOT 207 
North Carolina T-104A 
North Dakota T-104A 
Ohio T-104A 
Oklahoma T-104A 
Oregon OSHD TM 206 
Pennsylvania PTM no. 510 
Puerto Rico 
* Rhode Island T-104A 
South Carolina T-104A 
Texas TEX 411-A 
Virginia T-104B 
T-103 
West Virginia C- 88 
Wisconsin T-104A 
Wyoming T-104A 
----------- -----------------
NOTE: A indicates Sodium Sulfate 
B indicates Magnesium Sulfate 
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TABLE 3: SHALE TEST METHODS 
STATE ASTM AASHTO STATE NONE 
-----------------------------------------------------------------Alabama 
Arizona 
California 
Colorado 
Connecticut 
Florida 
Georgia 
Illinois 
Indiana 
Iowa 
Kansas 
Louisiana 
Maine 
Maryland 
Massachusetts 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 
New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Puerto Rico 
Rhode Island 
South Carolina 
Texas 
Virginia 
West Virginia 
Wisconsin 
Wyoming 
NOTE: 1 
2 
1 
* 
* 
* 
* 
2 
3 
ILL. DOT 
T-189 
Iowa 209-c 
Iowa 210-b 
KT-8-80 
T-189-70 
ME. SHC 
T-112 
T-113 
* LITHOLOGICAL 
* MO. HTC 
PETROGRAPHIC EXAM. 
NDRT 504 
* NJDOT A-7 
* T-21 NYSDOT 202 
T-112 
NDSHD VIS. 
INSPECTION 
s 1029 
T-210 
OSHD TM 222 
PTM no. 519 
* 
* 
* TEX 224-F 
T-189 
C-295 
T-104 
* 
---------------------------------
Suspicious aggre~ates will be examined in the 
laboratory and reJected if the amount of deleter-
ious substances is considered objectionable. 
Basic procedure: 
~;~ 
(c) 
Get representative sample 
Grade on #4 sieve (only 
use +4 part) 
Physically examine each part-
icle to determine shale con-
tent,place in separate con-
tainers,weigh and determine 
the percentage. 
3 Shale particles are petrographically separated 
from a representative sample of course aggregate. 
The weighted average from the +4 side is then 
calculated. 
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TABLE 4: CRUSHED PARTICLES TEST METHODS 
=========R===================~==============================m==== 
STATE ASTM AASHTO STATE NONE 
-----------------------------------------------------------------Alabama 
Arizona 
California 
Colorado 
Connecticut 
Florida 
Georgia 
Illinois 
Indiana 
Iowa 
Kansas 
Louisiana 
Maine 
Maryland 
Massachusetts 
· Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 
New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Puerto Rico 
Rhode Island 
South Carolina 
Texas 
Virginia 
West Virginia 
Wisconsin 
Wyoming 
NOTE: 1 
2 
3 
4 
5 
AHD-310-82 
ARIZ 212D 
CA-205 
CTM-45-71 
1 
ILL-DOT 
ITM-204-86 
KT-31-80 
LDHTR 306-72 
ME DOT 
2 
Mr-217 
3 
---------- Not Available ----------
4 
S1021 
OHD L-18 
OSHD 213-72 
PTM no. 621 
Visually Det. 
TEX 413-A 
VTM 15 
Proc. 703.00.21 
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* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
--------------------------------Get representative sample. Grade on #4 seive 
using only the +4 part. Physically examine each 
particle to determine the number of fractured 
faces, place in separate containers, weigh and 
determine the percentage. 
Take a representative sample and divide it into 
fractured and non-fractured portions. Weigh these 
portions and determine a percentage. 
The material retained on the +4 sieve shall be 
weighed then separated by eye fractured or round-
ed stone. Then that portion is weighed and divided 
by the total stone content of the sample. 
Fractured particles are separated, weighed and 
then calculated into a percentage. 
A representative sample is washed and screened for 
selected gradation and the pieces of the #4 sieve 
are physically counted; a ininimum of 400 pieces 
should be retained and q5% or more of those should 
have at least one fractured face. 
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APPENDIX A 
AASHTO AND ASTM TEST PROCEDURES 
AASHTO T 21-81 (1986) "Standard Method of Test for Organic Impurities in Sands 
for Concrete" 
AASHTO T 103-83 ''Standard Method of Test for Soundness of Aggregates by 
Freezing and Thawing" 
AASHTO T 104-86 "Standard Method of Test for Soundness of Aggregate by Use of 
Sodium Sulfate or Magnesium Sulfate" 
AASHTO T 112-81 (1986), "Standard Method of Test for Clay Lumps and Friable 
Particles in Aggregate' 
AASHTO T 113-86 "Standard Method of Test for Lightweight Pieces in Aggregate" 
AASHTO T 189-70 (1982) "Standard Method of Test for Scratch Hardness of Coarse 
Aggregate Particles" _ 
AASHTO T 210-84 "Standard Method of Test for Aggregate Durability Index" 
ASTM C 88-83 "Standard Test Method for Soundness of Aggregates by Use of 
Sodium Sulfate or Magnesium Sulfate" 
ASTM C 295-85 "Standard Test Method for Petrographic Examination of Aggregates 
for Concrete" 
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APPENDIX B 
SUMMARY OF AGGREGATE SPECIFICATIONS AND TEST METHODS 
FROM STATE HIGHWAY AGENCIES 
STATE: ADDRESS: 
ALABAMA W.E. Page Materials and Tests Engineer 
Alabama State Highway Department 
Montgomery, Alabama 36130 
AGGREGATE TEST METHOD 
SOUNDNESS: AASHTO T-104 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): In House 
FRACTURE FACES: AHD-310-82 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A.= Coarse Aggregate 
F.A. 2 Fine Aggregate 
General Use - C.A. 
General Use - F.A. 
STATE: 
ARIZONA 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE 
MAX. MAX. 
10 2 
10 1 
ADDRESS: 
Douglas A. Forstie, P.E. 
FRACTURED FACES 
MIN. 
80 
Materials Testing Engineer 
Materials Section Maildrop 127-AA 
Arizona Department of Transportation 
Highways Division 
206 S. 17TH. Avenue 
Phoenix, Arizona 85007 
AGGREGATE TEST METHOD 
SOUNDNESS: AASHTO T-104 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): In House 
FRACTURE FACES: ARIZ 212D 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
F.A. = Fine Aggregate 
Bituminous Treatment - C.A. 
Mineral Aggregate - C.A. 
Asphaltic Concrete - C.A. 
General Use- F.A. 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE 
MAX. MAX. 
10 0 
10 0 
10 0 
10 0 
10 
FRACTURED FACES 
MIN. 
50 
30 
70 
STATE: 
CALIFORNIA 
ADDRESS: 
Jim MacFarlane 
Materials and Research Engineer 
Geotechnical Branch 
5900 Folson Blvd. 
P.O. Box 19128 
Sacremento, California 95819 
AGGREGATE TEST METHOD 
SOUNDNESS: CA TEST 214 
SHALE (DELETERIOUS MATERIAL): None 
FRACTURE FACES: CA TEST 205 
LIMITS (% BY WEIGHT) DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate SOUNDNESS SHALE FRACTURED FACES 
F.A. =Fine Aggregate 
General Use - C.A. 
Aggregate Base 
MAX. MAX. MIN. 
10 0 
Asphaltic Concrete - C.A. !Ype A 
Asphaltic Concrete - C.A. Type B 
Asphaltic Concrete - F.A. Type A 
Asphaltic Concrete - F.A. Type A 
Open Grade - C.A. 
Open Grade- F.A. 
STATE: 
COLORADO 
ADDRESS: 
Stuart Tapp 
Materials Engineer 
Colorado Department of Highways 
4201 E. Arkansas Ave. 
Denver, Colorado 80222 
AGGREGATE TEST METHOD 
SOUNDNESS: AASHTO T-104 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): None 
FRACTURE FACES: CTM 45-71 
LIMITS (% BY WEIGHT) 
25 
90 
25 
70 
20 
90 
90 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate SOUNDNESS SHALE FRACTURED FACES 
F.A. = Fine Aggregate 
General Use - C.A. 
General Use- F.A. 
Bituminous Pavement - C.A. 
Cover Coat Material - C.A. 
Seal Coat - C.A. 
MAX. MAX. MIN. 
12 3* 
10 3* 
* Deleterious material 
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50 
50 
90 
STATE: 
CONNECTICUT 
ADDRESS: 
Charles E. Dougan 
Director - Research & Materials 
Bureau of Highways 
208 West Street 
Rocky Hill, Connecticut 06067 
AGGREGATE TEST METHOD 
SOUNDNESS: AASHTO T-104 (Magnesium Sulfate) 
SHALE (DELETERIOUS MATERIAL): None 
FRACTURE FACES: None 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
F.A. = Fine Aggregate 
P.C.C. - C.A. 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE 
~fAX. MAX. 
FRACTURED FACES-
MIN. 
P.C.C. - F.A. 
Bituminous Concrete - C.A. 
Bituminous Concrete - F.A. 
STATE: 
DELAWARE 
AGGREGATE TEST METHOD 
SOUNDNESS: -
10 0 
ADDRESS: 
Alfred D. Donofrio 
0 
0 
0 
Chief, Materials and Research 
Deleware Department of Highways 
P.O. Box 778 
Dover, Deleware 19903 
SHALE (DELETERIOUS MATERIAL): -
FRACTURE FACES: -
80 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE FRACTURED FACES 
F.A. • Fine Aggregate 
General Purpose - C.A. 
Surface Treatment - C.A. 
Bituminous Concrete - C.A. 
General Use - P.c.c. 
12 
MAX. MAX. 
.5 
MIN. 
33 
90 
85 
STATE: 
FLORIDA 
ADDRESS: 
Robert Ho 
Soils, Materials and Research 
Bureau of Materials and Research 
P.O. Box 1029 
Gainesville, Florida 32602 
AGGREGATE TEST METHOD 
SOUNDNESS: FM 1-T-104 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): In House 
FRACTURE FACES: In House 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. a Coarse Aggregate 
F.A. =Fine Aggregate 
General Purpose - C.A. 
General Purpose - F.A. 
General Use - P.c.c. 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE 
MAX. MAX. 
FRACTURED FACES· 
11IN. 
STATE: 
GEORGIA 
12 2.0* 
12 1.0 
0.5 
*for clay lumps 
ADDRESS: 
Tom Stapler, P.E. 
Materials and Research Engineer 
15 Kennedy Drive 
Forest Park, Georgia 30050 
AGGREGATE TEST METHOD 
SOUNDNESS: AASHTO T-104 (Magnesium Sulfate) 
SHALE (DELETERIOUS MATERIAL): In House 
FRACTURE FACES: In House 
. LIMITS (% BY WEIGHT) 
85 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate SOUNDNESS SHALE FRACTURED FACES 
F.A. = Fine Aggregate 
P.C.C. - C.A. 
A.C. - C.A. 
Surface Treatment - C.A. 
P.C.C. - F.A. 
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MAX. MAX. MIN. 
15 2 
15 2 85 
15 85 
1 
STATE: 
IDAHO 
AGGREGATE TEST METHOD 
SOUNDNESS: -
ADDRESS: 
James w. Hill, P.E. 
Research Supervisor 
Idaho Department of Transportation 
P.o. Box 7129 
Boise, Idaho 83707 
SHALE (DELETERIOUS MATERIAL): -
FRACTURE FACES: IDAHO T-71 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. ~ Coarse Aggregate 
F.A. ~ Fine Aggregate 
Concrete - C.A. 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE FRACTURED FACES-
Concrete- F.A. 
Cover Coat Material 
General Use - P.c.c. 
STATE: 
ILLINOIS 
AGGREGATE TEST METHOD 
MAX. MAX. MIN. 
5.0 
5.0 
70 
0.5 
ADDRESS: 
J.G. Gehler, P.E. 
Engineer of Materials and Physical Research 
126 East Ash Street 
Springfield, Illinois 62706 
SOUNDNESS: AASHTO T 104 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): ILL DOT 
FRACTURE FACES: ILL DOT 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
F.A. ~Fine Aggregate 
Class A - C.A. 
Class B - C.A. 
Class C - C.A. 
Class D - C.A. 
Class A- F.A. 
Class B - F.A. 
Class C - F.A. 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE FRACTURED FACES 
MAX. MAX. MIN. 
15 1 
15 2 
20 4 
25 
10 3 
15 
20 3 
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STATE: 
INDIANA 
ADDRESS: 
Robert L. Eskew, Chief 
Division of Materials and Tests 
120 S. Shortridge Road 
Indianapolis, Indiana 46219-0389 
AGGREGATE TEST METHOD 
SOUNDNESS: AASHTO T-104 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): AASHTO T-189 
FRACTURE FACES: ITM-204-86 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
F.A. ~ Fine Aggregate 
Class A- C.A. Bituminous 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE FRACTURED FACES 
Class A- C.A. Compacted Mixtures 
Class B - C.A. Bituminous 
Class B - C.A. Compacted Mixtures 
Class C - C.A. Bituminous 
Class C - C.A. Compacted Mixtures 
Class D - C.A. Bituminous 
Class D - C.A. Compacted Mixtures 
Class E - C.A. 
Class F - C.A. 
P.C.C. - F.A. 
Bituminous - F.A. 
MAX. MAX. 
12* 4** 
12* 4** 
12* 4** 
12* 4** 
16* 6** 
16* 6** 
16* 8** 
16* 8** 
20* 
25* 
10* 
10* 
* % for both test methods 
** non-durable particles 
15 
MIN. 
70 
20 
70 
20 
55 
20 
40 
20 
STATE: 
I owa 
ADDRESS: 
Charles Huisman 
Materials Engineer 
Iowa Department of Transportation 
800 Lincoln Way 
Ames, Iowa 50010 
AGGREGATE TEST METHOD 
SOUNDNESS: IOWA 211 
SHALE (DELETERIOUS MATERIAL): IOWA 209-C, IOWA 210-B 
FRACTURE FACES: None 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. ~ Coarse Aggregate 
F.A. =Fine Aggregate 
P.C.C. - F.A. 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE 
MAX. MAX. 
FRACTURED FACEs-
MIN. 
P.c.c. - c.A. Class 1 
P.c.c. - c.A. Class 2 
P.c.c. - c.A. Class 3 
P.c.c. - Surfacing, Repair & Overlay 
Granular Surfacing Materials 
Gran. Surfacing Materials Class b Gravel 
Gran. Surfacing Materials Class c Gravel 
Gran.Surface Material Class b Crush Stone 
Gran. Subbase Materials P.c.c. 
Crushed Stone Base Material - Macadam 
Granular Material for Soil Agg. Subbase 
Aggregate for Sprinkle Treatment 
Cover Aggregate 
Cover Aggregate - Survey Surface Treat. 
Agg. for Type b Asphalt Cement Primary 
Agg. for Type b Asphalt Cement Primary 
Agg. for Type b Asphalt Cement Other 
Agg. for Type b Asphalt Cement Other 
Agg. for Type a Asphalt Cement F.A. 
Agg. for Type a Asphalt Cement C.A. 
Agg. for Treated Bases - C.A. Primary 
Agg. for Treated Bases - C.A. Primary 
Agg. for Treated Bases - C.A. Other 
Agg. for Treated Bases - C.A. Other 
Agg. for Asphalt-Sand Surface Courses 
a ~ lab test 
b ~ lab test 
c = lab test 
16 
6a 
80b 
90b 
4a 
15c 
20c 
25a 
lOc 
15c 
lOa 
lOc 
lOa 
lOc 
25a 
10c 
45a 
lOa 
lOc 
25a 
lOc 
45a 
lOa 
211-a 
408-a 
211-c 
2 
1 
1 
10 
10 
5 
2 
90 
STATE: 
Kansas 
ADDRESS: 
D.L. Jarboe, P.E . 
Chief of Materials & Research 
Kansas Department of Transportation 
State Office Building 
Topeka, Kansas 66612 
AGGREGATE TEST METHOD 
SOUNDNESS: KANSAS FREEZE-THAW TEST 
SHALE (DELETERIOUS MATERIAL): KT-8-80 
FRACTURE FACES: KT-31-80 
DESCRIPTION OF AGGREGATE USE 
NOTE :C .A. = Coarse Aggregate 
F.A. = Fine Aggregate 
Concrete - C.A. 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE 
Min. MAX. 
FRACTURED FACEs-
MIN • 
Concrete - Mixed Aggregate 
Concrete - F.A. 
Concrete - Lightweight Aggregate 
Bi tuminous Individual Aggregate cr1 
Bituminous Combined Aggregate bm-
Bituminous Combined Agg. bm-2,bm-2b,bm-2c 
Bituminous Combined Aggregate bm-3 
Bituminous Combined Aggregate bm-4 
Bituminous Combined Aggregate bm-5 
Bi tuminous Combined Aggregate bm-6 
Aggregate Base Construction 
Aggregate for Granular Subbase 
Aggregate for Cover Material 
17 
• 90 0. 5 
.90 1.0 
.90 1.0 
.90 
90 
.90 3.0 
.90 3.0 
.90 3.0 
.85 3.0 
.85 3.0 
.85 5.0 
.75 
.85 
.90 1.5 
STATE: ADDRESS: 
Louisiana J.W. Lyon, Jr., P.E. 
Materials & Research Engineer 
Department of Transportation & Development 
P.O. Box 44245 
Capital Station 
Baton Rouge, Louisiana 70804 
AGGREGATE TEST METHOD 
SOUNDNESS: AASHTO T104 (Magnesium Sulfate) 
SHALE (DELETERIOUS MATERIAL): AASHTO T189-70 
FRACTURE FACES: LDHTR 306-72 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
F.A. =Fine Aggregate 
General Use - Aggregate 
P.C.C. - C.A. 
P.C.C. - F.A. 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE 
MAX. MAX. 
15 
15 
15 
Asphaltic Surface Treatment Aggregate 
Type 1 we 
Type L BC 
5.0* 
0.5* 
5.0* 
Type 3 we 
Type 3 BC 
Type 5 
Shoulder Mix WC & BC 
* soft fragments 
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FRACTURED FACES 
MIN. 
75 
60 
80 
60 
As needed 
60 
STATE: 
Maine 
ADDRESS: 
Kenneth M. Jacobs 
Bituminous Materials Engineer 
Maine Department of Transportation 
Division of Materials & Research 
P. 0. Box 1208 
Bangor, Maine 04402 
AGGREGATE TEST METHOD 
SOUNDNESS: None 
SHALE (DELETERIOUS MATERIAL): ME SHC 
FRACTURE FACES : ME DOT 
DESCRIPTION OF AGGREGATE USE LIMITS (% BY WEIGHT) 
NOTE:C.A. = Coarse Aggregate SOUNDNESS SHALE FRACTURED FACES 
F.A. = Fine Aggregate MAX. MAX. MIN. 
Concrete- F.A. 1.0 
Concrete - C.A. 3.0 
P . C. C. - C. A. 15 0. 5 * 
Road Mix Bit. Base North of Canadian 
Pacific Railroad Track 16.0 
Road Mix Bit. Base South of Canadian 
Pacific Railroad Track 8.0 
Flexible Pavements North of Canadian 
Pacific Railroad Track 16.0 50 
Road Mix Bit. Base South of Canadian 
Pacific Railroad Track 8.0 50 
Road Mix Bituminous Pavement 8.0 25 
Cover Coat Material 8.0 
19 
STATE: ADDRESS: 
Maryland Gordon E. Dailey 
Chief Engineer 
Maryland Department of Transportation 
P.O. Box 717 
AGGREGATE TEST METHOD 
707 North Calvert Street 
Baltimore, Maryland 21203-0717 
SOUNDNESS: AASHTO T104 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): AASHTO T112, T113 
FRACTURE FACES: None 
LIMITS (% BY WEIGHT) DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate SOUNDNESS SHALE FRACTURED FACES 
F.A. =Fine Aggregate 
P.C.C. - C.A. 
P. C.C. - F.A. 
Base Coarse (graded) 
Subbase Coarse (graded) 
Bi tuminous Concrete - C.A. 
Bi tuminous Concrete - F.A. 
Cover Coat Material 
STATE: 
Massachusetts 
AGGREGATE TEST METHOD 
MAX. MAX. MIN. 
12 3 
10 3 
12 
12 
12 3 50 
12 
12 3 50 
ADDRESS: 
Gino J. Bastanza, P.E. 
Research & Mater~als Engineer 
Commonwealth of Massachusetts 
Department of Public Works 
99 Worcester Street 
Wellesley Hills, Massachusetts 02181 
SOUNDNESS: AASHTO T104-77 
SHALE (DELETERIOUS MATERIAL): None 
FRACTURE FACES: None 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
F.A. ~Fine Aggregate 
Cr ushed Gravel 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE 
MAX. MAX. 
10 0 
20 
FRACTURED FACES 
MIN. 
75 
STATE: 
Michigan 
AGGREGATE TEST METHOD 
ADDRESS: 
W.J. MacCreery 
Deputy Director - Highways 
Department of Transportation 
Transportation Builaing 
425 West Ottawa 
P.O. Box 30050 
Lansing, Michigan 48909 
SOUNDNESS: ASTM C 666 Procedure B 
SHALE (DELETERIOUS MATERIAL): -
FRACTURE FACES: -
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
F.A. =Fine Aggregate 
Mi chigan Series 6, Class AA }!i chigan Series 6, Class A 
Mi chigan Series 9 Class A 
Mi chigan Series 1}, Class A 
Mi chigan Series 25, Class A 
Mi chigan Series 25, Class B 
Mi chigan Series 25, Class C 
Mi chigan Series 26, Class A 
Mi chigan Series 28, Class B 
Mi chigan Series 28, Class C 
Mi chigan Series 31, Class A 
Mi chigan Series 31, Class C 
Mi chigan Series 20, Class AAA 
Mi chigan Series 20, Class AA 
Mi chigan Series 20, Class A 
Mi chigan Series 21, Class AA 
Mi chigan Series 21, Class A 
Mi chigan Series 22, Class A 
Mi chigan Series 23, Class A 
Mi chigan Series 35, Class A 
Mi chigan Series 5, Class G 
Mi chigan Series 8 Class G 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE 
MIN. MAX. 
20 2.0* 
20 3.0* 
20 
20 
5.0* 
3.5* 
5.0* 
5.0* 
5.0* 
2.0* 
6.0* 
6.0* 
5.0* 
5.0* 
Mi chigan Series 34, Class G 
*soft particles 
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FRACTURED FACES 
MIN. 
95 
95 
50 
60 
40 
95 
95 
60 
40 
25 
95 
25 
25 
60 
10 
10 
10 
STATE: 
Mi nnesota 
ADDRESS: 
Warren o. Pladsen, P.E. 
Aggregate Engineer 
Division of Materials 
Transportation Building 
Room 130 
St. Paul, Minnesota 55155 
AGGREGATE TEST METHOD 
SOUNDNESS: AASHTO T104 (Magnesium Sulfate) Mod. 
SHALE (DELETERIOUS MATERIAL): Lithological Summary 
FRACTURE FACES: None 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
F.A. =Fine Aggregate 
P. C.C. - F.A. 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE 
MAX. MAX. 
FRACTURED FACES 
MIN. 
P.c.c. - C.A.~retained on 1/2" sieve) P.c.c. - C.A. retained on #4 sieve) 
P. C.C. - Soun ness by Magnesium Sulfate P.c.c. - Soundness by Freeze-Thaw 
Bi tuminous Seal Coat - F.A.-1 
Bi tuminous Seal Coat - F.A.-2 
Bi tuminous Seal Coat - F.A.-3 
Bi tuminous Seal Coat- F.A.-4 
Bi tuminous Seal Coat- F.A.-5 
Asphalt Concrete - F.A. 
Surface & Base Course Class 3,4&5 (part passing #200 sieve < 7!a) 
Surface & Base Course Class 3,4&5 (part passing #200 sieve > 7~a) 
Surface & Base Course Class 6 
15 
12 
Gr aded Agg. Bituminous Mixtures - Gravel -
Gr aded Agg. Bituminous Mixtures - Quarry -
Asp hal tic Concrete 20 
Cl ass 5 SC & BC 
Cl ass 6 SC & BC 
Bi tuminous Mixtures BA-1 Aggregate 
. 22 
2.5 
0.4 
0.7 
5.0 
5.0 
3.0 
2.0 
2.0 
5.0 
10.0 
7.0 
7.0 
5.0 
1.0 
1.0 
10 
15 
15 
STATE: 
Mississippi 
ADDRESS: 
J.H. Cruse, Jr. 
Laboratory Operations Engineer 
Mississippi State Highway Department 
P.O. Box 1850 
Jackson, Mississippi 39215-1850 
AGGREGATE TEST METHOD 
SOUNDNESS: AASHTO T104 (Magnesium Sulfate) 
SHALE (DELETERIOUS MATERIAL): None 
FRACTURE FACES: In House 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
F.A. = Fine Aggregate 
P. C.C. - F.A. 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE 
MAX. MAX. 
FRACTURED FACES-
MIN. 
P.c.c. - c.A. 
Bi tuminous Base - F.A. 
Bi tuminous Base - C.A. 
Dense Crushed Stone 
Fl exible Pavements 
Hot-Plant Mix Seal Courses 
Bi tuminous Surface Treatment 
STATE: 
Mi ssouri 
AGGREGATE TEST METHOD 
ADDRESS: 
15 2 
15 3 
15 
20 
20 
15 2 
Mary Ann Winters 
P.o. Box 270 
Jefferson City, Missouri 65102 
SOUNDNESS: AASHTO T104 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): MO. HTC 
FRACTURE FACES: None 
LIMITS (% BY WEIGHT) 
85 
85 
85 
85 
85 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate SOUNDNESS SHALE FRACTURED FACES 
F.A. =Fine Aggregate 
Bi tuminous Base - F.A. 
Bi tuminous Base - C.A. 
Aggregate for Seal Coats 
Aggregate for Bituminous Surface 
Concrete - C.A. 
Concrete- F.A. 
Concrete - Lightweight Aggregate 
Aggregate for Surfacing 
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MAX. MAX. MIN. 
1 
1 
1 
2 
1 
0 
8 
12 
STATE: 
Montana 
ADDRESS: 
Steve Criswell, P.E. 
Specifications Engineer 
Montana Department of Highways 
2701 Prospect Avenue 
Helena, Montana 59620 
AGGREGATE TEST METHOD 
SOUNDNESS: AASHTO T104 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): Petrographic Examination 
FRACTURE FACES: MT-217 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
F.A. = Fine Aggregate 
Concrete- F.A. 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE 
MAX. MAX. 
FRACTURED FACEs-
MIN. 
Concrete - C.A. 
Bi t uminous Mixtures Plant Mix Surface A 
Bi tuminous Mixtures Plant Mix Surface B 
Bi t uminous Mixtures Plant Mix Base 
Crushed Top Surfacing Type A 
Crushed Base Course Type A 
Crushed Cover Aggregate - Cover 
Crushed Cover Aggregate - Stone 
Crushed Cover Aggregate - White 
Material 
Chips 
Chips 
STATE: . 
Nebraska 
ADDRESS: 
Don Swing 
10 
12 
1.5 
1.5 
1.5 
Materials & Tests Engineer 
Nebraska Department of Roads 
P.O. Box 94759 
Lincoln, Nebraska 68509-4759 
AGGREGATE TEST METHOD 
50 
70 
50 
35 
25 
70 
50 
50 
SOUNDNESS: AASHTO T104 (Sodium Sulfate), NDR T103 (Freeze/Thaw) 
SHALE (DELETERIOUS MATERIAL): NDR T504 
FRACTURE FACES: None 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
F.A. = Fine Aggregate 
Concrete - F.A. 
Concrete - C.A. 
Mi neral Aggregate F.A. 
Gr avel for Surfacing 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE 
MAX. MAX. 
lOa 0.0 
8b 1.0 
12a 1.5 
12a 
30b Crushed Rock for Surfacing 
Cr ushed Rock and Screenings for Base 14b 2.5 
a= tested by AASHTO T104 
b= tested by NDR T103 
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FRACTURED FACES 
MIN. 
70 
STATE: 
New Jersey 
ADDRESS: 
E. Robert Wokoun 
Bureau of Materials 
999 Parkway Avenue 
Trenton, New Jersey 08625 
AGGREGATE TEST METHOD 
SOUNDNESS: NJDOT A-3 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): NJDOT A-7 
FRACTURE FACES: Not Available 
DESCRIPTION OF AGGREGATE USE LIMITS (% BY WEIGHT) 
NOTE:C.A. ~ Coarse Aggregate SOUNDNESS SHALE FRACTURED FACES 
F.A. ~ Fine Aggregate MAX. MAX. MIN. 
Br oken Stone - C .A. 10 -
Washed Gravel - C .A. 10 .5 60 
Bi tuminous Concrete - C.A. 10 .5 60 
Bi tuminous Concrete- F.A. 5 
P • C • C • - C • A • 10 • 5 60 
P. C.C. - F.A. 5 
STATE: 
New Hampshire 
AGGREGATE TEST METHOD 
SOUNDNESS: None 
a ~ tested by AASHTO Tl04 
b = tested by NDR Tl03 
ADDRESS: 
Gay1on L. Finemore, P.E. 
Chief of Materials Technology 
Department of Public Works and Highways 
John 0. Morton Building 
P.O. Box 483 
Concord, New Hampshire 03301-0483 
SHALE (DELETERIOUS MATERIAL): None 
FRACTURE FACES: In House 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. ~ Coarse Aggregate 
F.A. =Fine Aggregate 
Gr ade A 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE FRACTURED FACES 
MAX. MAX. MIN. 
50 
25 
STATE: 
New Mexico 
ADDRESS: 
Douglas I. Hanson 
Materials Lab Bureau 
P.o. Box 1149 
Santa Fe, New Mexico 87504-1149 
AGGREGATE TEST METHOD 
SOUNDNESS: AASHTO T104 (Ma~esium Sulfate) 
SHALE (DELETERIOUS MATERIAL): None 
FRACTURE FACES: In House 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE FRACTURED FACES 
F.A. =Fine Aggregate 
Type 1 Plant Mix Bit. Pavement Agg. 
Type 2 Plant Mix Bit. Pavement Agg. 
Open Graded Friction Course 
Bi tuminous Surface Treatment 
General Use - C.A. 
General Use - F.A. 
STATE: ADDRESS: 
MAX. MAX. 
15 
18 
8 0 
12 0 
15 0 
12 0 
New York James J. Murphey 
Director, Materials Bureau 
MIN. 
75 
75 
75 
75 
50 
New York Department of Transportation 
Albany, New York 12232 
AGGREGATE TEST METHOD 
SOUNDNESS: NYSDOT 207 (Magnesium Sulfate) 
SHALE (DELETERIOUS MATERIAL): NYSDOT 202, AASHTO T21 
FRACTURE FACES: None 
LIMITS (% BY WEIGHT) DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate SOUNDNESS SHALE FRACTURED FACES 
F.A. a Fine Aggregate 
P. C.C. - F.A. 
Bi tuminous- F.A. 
Crushed Stone - C.A. 
Cr ushed Gravel - C.A. 
Screened Gravel - C.A. 
Crushed Slag - C.A. 
No. 2 Size and Larger 
Smaller than No. 2 
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MAX. MAX. MIN. 
30 3 
45 
18 1 
18 1 
18 1 
6 
75 
85 
STATE: 
North Carolina 
AGGREGATE TEST METHOD 
ADDRESS: 
F.T. Wagner, P.E. 
Head of Materials & Tests 
Department of Transportation 
Raleigh, North Carolina 27611 
SOUNDNESS: AASHTO T104 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): AASHTO T112 
FRACTURE FACES: None 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
F.A. =Fine Aggregate 
Non-Bituminous Flexible Type 
Bi tuminous Bases & Pavements 
Bi tuminous Surface Treatment P.c.c. 
STATE: 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE 
Bases 
*clay lumps 
ADDRESS: 
MAX. MAX. 
15 
15 
15 
15 
0.3* 
2.0* 
North Dakota Dave Leftwich 
Technical Services 
FRACTURED FACES 
MIN. 
75 
North Dakota State Highway Department 
600 East Boulevard Avenue 
Bismark, North Dakota 58505-0175 
AGGREGATE TEST METHOD 
SOUNDNESS: AASHTO T104 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): NDSHD Visual Inspection 
FRACTURE FACES: None 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
F.A. =Fine Aggregate 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE 
P.c.c. Structural & Paving Mortar Sand 
and Under-Drain Granular Fill F.A. P.c.c. Structural & Paving Mortar Sand 
and Under-Drain Granular Fill C.A. 
Aggregate Class 1 2 
Aggregate Class 26,21,22,23 
Aggregate Class 24-32 
Aggregate Class 41-44 
Aggregate Class 45 
Aggregate Class 46-48 
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MAX. MAX. 
9 
9 
9 
9 
9 
9 
2.0 
0.7 
10.0 
12.0 
5.0 
8.0 
3.0 
1.0 
FRACTURED FACES 
MIN. 
STATE: ADDRESS: 
Ohio John T. Paxton 
Engineer of Tests 
Bureau of Testing 
1600 West Broad Street 
Columbus, Ohio 43223-1298 
AGGREGATE TEST METHOD 
SOUNDNESS: AASHTO T104 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): S1029 
FRACTURE FACES: S1021 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
F.A. =Fine Aggregate 
General Use - C.A. ~305 
General Use - C.A. #451,452,511,519, 
603 622,704 706 
General Use - C.A. #305 . 
Super Structure - C.A. 
General Use- F.A. 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE 
MAX. MAX. 
15 1.0 
12 1.0 
1.0 
0.5 
Aggregate for Bituminous Base 
Aggregate Base 
Asphalt Concrete, Seal Coat, Prime Coat 
10 
10 
15 
15 
15 
2.5 
2.5 
STATE: ADDRESS: 
Oklahoma 
FRACTURED FACES 
MIN. 
40 
90 
40 
J.D. Telford 
Materials Engineer 
Oklahoma Department of Transportation 
200 N.E. 21st Street 
Oklahoma City, Oklahoma 73105 
AGGREGATE TEST METHOD 
SOUNDNESS: AASHTO T104 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): AASHTO T210 
FRACTURE FACES: OHD L-18 
LIMITS (io BY WEIGHT) DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate SOUNDNESS SHALE FRACTURED FACES 
F.A. =Fine Aggregate 
P. C.C. - F.A. 
P. C.C. - C.A. 
General Use - C.A. 
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MAX. MAX. MIN. 
10 
12 70 
40 
STATE: 
Oregon 
ADDRESS: 
Duane 0. Christensen 
Road Design Engineer 
Department of Transportation 
Highway Division 
Transportation Building 
Salem, Oregon 97310 
AGGREGATE TEST METHOD 
SOUNDNESS: OSHD TM 206 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): OSHD TM 222 
FRACTURE FACES: OSHD 213-72 
LIMITS (% BY WEIGHT) DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate SOUNDNESS SHALE FRACTURED FACES 
F.A. =Fine Aggregate 
P. C.C. - F.A. 
MAX. MAX. MIN. 
10 1.00* 
P. C.C. - C.A. 12 0.25 60 
Aggregate for Plant Mix Gement 
Aggregate Base Sizes 1-1/2" 
Aggregate Base Sizes 1-11/2"-0" 
18 
STATE: ADDRESS: 
Pennsylvania Richard H. Howe 
Room 1212 
AGGREGATE TEST METHOD 
Transportation & Safety Building 
Harrisburg, Pennsylvania 17120 
SOUNDNESS: PTM No.510 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): PTM No.519 
FRACTURE FACES: PTM No. 621 
LIMITS (% BY WEIGHT) 
50 
70 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate SOUNDNESS SHALE FRACTURED FACES 
F.A. =Fine Aggregate 
Cement- F.A. 
Bi tuminous- F.A. 
Mortar Sand - F.A. 
Cement - C.A. 
Bi tuminous - C.A. 
Mortar Sand - C.A. 
29 
MAX. MAX. MIN. 
10 
15 
10 
10 2 55 
12 2 55 
20 10 50 
STATE: 
Puerto Rico 
AGGREGATE TEST METHOD 
SOUNDNESS: None 
ADDRESS: 
Francisco Pantoja Chief 
Technical Research Office 
Commonwealth of Puerto Rico 
Highway Authority 
Box 3909 G.P.O. 
San Juan, Puerto Rico 00936 
SHALE(DELETERIOUS MATERIAL): None 
FRACTURE FACES: Visually determined 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
F.A. =Fine Aggregate 
Surface 
Leveling 
Base 
STATE: 
Rhode Island 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE 
MAX. MAX. 
0 0 
0 0 
0 0 
ADDRESS: 
Colin A. Franco 
Department of Transportation 
Division of Public Works 
FRACTURED FACES 
MIN. 
75 
50 
50 
State Office Building 
Providence, Rhode Island 02903 
AGGREGATE TEST METHOD 
SOUNDNESS: AASHTO T104 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): None 
FRACTURE FACES: None 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. a Coarse Aggregate 
F.A. s Fine Aggregate 
Macadam- C.A. 
Macadam- F.A. 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE 
MAX. MAX. 
10 
12 
30 
FRACTURED FACES 
MIN. 
50 
I 
STATE: ADDRESS: 
South Carolina Richard L. Stewart 
Department of Highways & Public Transportation 
P.O. Box 191 
Columbia, South Carolina 29202 
AGGREGATE TEST METHOD 
SOUNDNESS: AASHTO T104 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): None 
FRACTURE FACES: None 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
F.A. =Fine Aggregate 
P. C.C. - F.A. 
P. C.C. - C.A. 
STATE: 
South Dakota 
AGGREGATE TEST METHOD 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE 
MAX. MAX. 
10 0 
15 0 
ADDRESS: 
Ronald D. Sherman 
Specifications Engineer 
Operations Support 
700 Broadway Avenue East 
Pierre, South Dakota 57501 
SOUNDNESS: AASHTO T104 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): -
FRACTURE FACES: -
FRACTURED FACES 
MIN. 
0 
0 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE FRACTURED FACES 
F.A. =Fine Aggregate 
P. C.C. - F.A. P.c.c. - c.A. 
Bi tuminous - General 
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MAX. MAX. MIN. 
10 1 
10 1 
12 2 30 
STATE: ADDRESS: 
Tennessee E.G. Oakley 
Suite 700, James K. Polk Office Building 
Department of Transportation 
Nashville, Tennessee 37219 
AGGREGATE TEST METHOD 
SOUNDNESS: AASHTO T104 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): -
FRACTURE FACES: -
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE FRACTURED FACES 
F.A. = Fine Aggregate 
Concrete - F.A. 
Concrete - C.A. 
Agg. for Mineral Base & Surface Course: 
Class A 
Class B 
Aggregate for Plant Mix Base and 
Leveling Course - C.A. 
Aggregate for Plant Mix Base and 
Leveling Course - F.A. 
Aggregate for Bituminous Coated 
Aggregate Base 
Aggregate for Bituminous Road Mix 
Surface Course (hot mix) 
Aggregate for Bituminous Road Mix 
Surface Course (cold mix) 
Aggregate for Asphaltic Concrete 
Surface: C.A. 
F.A. 
Aggregate for Hot Bituminous Seal Coa~ 
Agg. for Double Bit. Surface Treatment 
Aggregate-Cement Base Course 
Aggregate for Sand-Asphalt Surface Course 
32 
MAX. MAX. MIN. 
10 
10 
15 
20 
9 5* 50 
12 
9 40 
12 50 
12 40 
9 85 
12 
12 50 
12 50 
5 
- see ASTM 1073 
STATE: 
Texas 
ADDRESS: 
Harold Albers 
State Department of Highways 
and Public Transportation 
Austin, Texas 78703 
AGGREGATE TEST METHOD 
SOUNDNESS: TEX 411-A (Magnesium Sulfate) 
SHALE (DELETERIOUS MATERIAL): TEX 224-F(flakiness) 
FRACTURE FACES: TEX 413-A 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
F.A. = Fine Aggregate 
Aggregate for Surface Treatment -
Aggregate for Surface Treatment -
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE 
MAX. MAX. 
FRACTURED FACES 
MIN. 
Concrete Pavement 
Hot Mix Asphaltic 
Hot Mix Asphaltic 
STATE: 
Ut ah 
C.A. 
F. A. 
30a 17b 
30a Sc 
1 
Bituminous - C.A. 7d 2 
Bituminous - C.A. 30a 17b 
a - by magnesium sulfate 
b - flakiness index 
c - deleterious materials 
d - by freeze/thaw 
ADDRESS: 
Heber Vlam 
Materials and Research Section 
Utah Department of Transportation 
4501 South 2700 West 
Salt Lake City, Utah 84119 
AGGREGATE TEST METHOD 
SOUNDNESS: AASHTO T104 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): -
FRACTURE FACES: Department Test Procedure 8-929 
85 
85 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. ~ Coarse Aggregate 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE FRACTURED FACES 
F.A. ~ Fine Aggregate 
Bi tuminous Surface Course - C.A. 
Bi tuminous Surface Course - F.A. 
Seal Coat 
Concrete Pavement 
* -
MAX. MAX. MIN. 
16 50 
16 2* 
12 90 
12 2* 
deleterious material 
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STATE: 
Vermont 
AGGREGATE TEST METHOD 
ADDRESS: 
R.F. Nicholson 
Materials and Research Engineer 
State of Vermont Agency of Transportation 
133 State Street 
Administration Building 
Montpeler, Vermont 05602 
SOUNDNESS: AASHTO T104 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): -
FRACTURE FACES: -
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
F.A. = Fine Aggregate 
Concrete- F.A. 
Concrete - C.A. 
Pl ant Mix Base Course 
Penetration Base Course 
Crushed Gravel for Subbase 
Bi tuminous Concrete Pavement 
Bi tuminous Surface Treatment 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE FRACTURED FACES 
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MAX. MAX. MIN. 
8 2 
8 
8 
8 
8 
50 
50 
50 
30 
50 
30 
STATE: ADDRESS: 
Vi rginia J.E. Galloway, Jr. 
Assistant State Materials Engineer 
Department of Highways and Transportation 
Commonwealth of Virginia 
1221 East Broad Street 
Richmond, Virginia 23219 
AGGREGATE TEST METHOD 
SOUNDNESS: AASHTO T104 (Magnesium Sulfate) & T103 (Freeze-Thaw) 
SHALE (DELETERIOUS MATERIAL): AASHTO T189 
FRACTURE FACES: VTM 15 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
F.A. = Fine Aggregate 
Hydraulic Cement Concrete 
and Mortar- F.A. 
Bituminous Surface Course 
and Treatment - F.A. 
Bituminous Surface Course 
and Treatment - C.A. 
Bituminous Concrete Bases - F.A. 
Bi tuminous & Agg. Bases- C.A. 
P. C.C - C.A. 
Select Material & Subbase - C.A. 
LIMITS (% BY WEIGHT) 
SOUNDNESS SOUNDNESS 
T-103{MAX) T-104{MIN) 
8 18 
15 
6 
15 
7 
5 
12 
25 
15 
30 
20 
12 
30 
STATE: ADDRESS: 
Washington 
SHALE (MAX) 
1 
1 
2 
1 
2 
2 
2 
FRACTURED 
FACES(MIN) 
80 
80 
80 
80 
A.J. Peters 
Materials Engineer 
Washington State Department of Transportation 
Transportation Builaing 
Olympia, Washington 98504 
AGGREGATE TEST METHOD 
SOUNDNESS: -
SHALE (DELETERIOUS MATERIAL): -
FRACTURE FACES: -
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. 2 Coarse Aggregate 
F.A. =Fine Aggregate 
P.C.C. - C.A. 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE FRACTURED FACES 
MAX. MAX. MIN. 
2 
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STATE: ADDRESS: 
West Virginia w.s. Ritchie, Jr. 
West Virginia Department of Transportation 
1900 Washington Street East 
Charleston, West Virginia 25305 
AGGREGATE TEST METHOD 
SOUNDNESS: ASTM C88 
SHALE (DELETERIOUS MATERIAL): ASTM C295 
FRACTURE FACES: Proc. 703.00.21 
DESCRIPTION OF AGGREGATE USE LIMITS (% BY WEIGHT) 
NOTE:C.A. = Coarse Aggregate SOUNDNESS SHALE FRACTURED FACES 
F .A. = Fine Aggregate MAX. MAX. MIN. p. c.c. - F.A. 10 
Aggregate for Base or Subbase Course: 
Classes 1 & 2 
Classes 3 - 5 
Class 6 
Class 7 
Class 8 
12 
30 
12 
General Use - C.A. 12 
* - deleterious 
STATE: ADDRESS: 
Wi sconsin 
5* 
5* 
10* 
5* 
1 
material 
Micheal E. Jaskaniec, P.E. 
Chief of Construction Engineer 
Division of Highways and Transportation 
Facilities 
4802 Sheboygan Avenue 
P .0. Box 7916 
Madison, Wisconsin 53707-7916 
AGGREGATE TEST METHOD 
SOUNDNESS: AASHTO T104 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): AASHTO Tl04 
FRACTURE FACES: In House 
DESCRIPTION OF AGGREGATE USE 
NOTE:C.A. = Coarse Aggregate 
F.A. =Fine Aggregate 
General Use - F.A. 
General Use - C.A. 
Bi tuminous 
Crushed Agg. Base Course (#4 sieve) 
Bi tuminous Mixtures (#4 sieve) 
LIMITS (% BY WEIGHT) 
SOUNDNESS SHALE 
MAX. MAX. 
1 
12 1 
18 
36 
FRACTURED FACES 
MIN. 
65 
45 
STATE: 
Wyoming 
ADDRESS: 
James W. Haefele 
Construction Staff Engineer 
Wyoming State Highway Department 
Cheyenne, Wyoming 82002-9019 
AGGREGATE TEST METHOD 
SOUNDNESS: AASHTO Tl04 (Sodium Sulfate) 
SHALE (DELETERIOUS MATERIAL): None 
FRACTURE FACES: None 
DESCRIPTION OF AGGREGATE USE LIMITS (% BY WEIGHT) 
NOTE:C.A. = Coarse Aggregate SOUNDNESS SHALE FRACTURED FACES 
F .A. = Fine Aggregate MAX. MAX. MIN. 
Concrete- F.A. 4* 
Pl ant Mix Bituminous Base - C.A 12 50 
Concrete - C .A. 12 1 
Road Mix Bituminous Pavement 12 
* - sum deleterious materials 
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